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MEMORANDUM FOR: Assistant Deputy Director for Intelligence

SUBJECT ¢ _Reauest for Approval of Change-in-Scope Amounting to
: : from FY-1970 R&D Funds for Contract

with the

1. This memorsndum requests approval for the commitment of funds
for @ change-in-scope of Contract The specific request is stated
in Parsgraph 6.

2. NPIC currently has a fixed price contract wit

to fabricate s High Precision Stercocomparstor at a cost of]

This is sn extremely sophisticeted instrument which provides ultrehigh
precision measurements over dusl, large format stages. One of the ingtru-
ment's meny state~of-the-art advances is sutomatic stereocorrelation; i.e.,
stereo images of differing geometry are automatically brought into visual
fusion as the operator moves from one poriion 6f the imagery formest to
another. Thie feature is extremely important in obtaining ultra~accurate
vertical and horizontal mesasurements from gteéred photography. Because of
this and otheér equelly sophisticated features, the Stereocomparator
contains an integral digital computer {Honeywell DDP 516) which controls
the internal mechanicel, opticel, and electronic functions of the Coms
perstor. The 516 computer is utilized somevwhet snalogous to6 an eutomatic
pilot in an aireraft; i.e., it controls its operstions.

Under our contract,[:::]agree& to provide a 516 computer with
& 16,000-word memory which, at that time, was confidered more than
andequate to handle the Comparator's intended operations. Although there
originelly wes some excess capacity in the core memory, the basic pro-
gramming proved to be significently more comnlicated than anticipa%ed
and the excess capaclity wss soon expended. oversll programming
effort is nearing completion, and it is now apparent thet the core
capacity is saturated. In order to extend the usefulness of the 16K
core, worked out 2 series of auxillary progrems and subroubines
which could be inputted to the computer by punched paper tape. However,
this procedure hes serious operational drawbacks, since it cells for a
lengthy relosding of data for each different acquisition system involved
plus an additional date reloading for each stereo pair of imagery utiligzed.
Even though this is a working system end fulfills the terms ¢f the con~
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SUBJECT: Request for Approval of Change-in-Secope Amounting ‘ ‘ 25%1
from F¥-1970 B&D Funde for Contract | 25xl
25x%1

tract, & recent operational review by IEG/PHD, PSG/AID, snd TSSG/RED
revedled that the procedure appesrs $00 cumbersome znd highly wasteful of
man<hours by IEG/PHD personnel. It srould appesr both more efficlent and
more cost effective to expsnd the memory and store these subroutines inter-
nally making them continuslly and instantly avedlsbie, thereby seving

both manpower and machine time. Other factors tend to support the logic
of incresping the memory copacity of the DDP 516 at thig time:

n. It will provide adeguate memory to hold the entire program
et one time end omit the loading of various subroutines to hundle
individusl mensuretion problems. It will also provide the program-
mer with sufficient memory t.o expand or improve existing programs.

b. When the contract wes negotisted with | only the XH-L, 7, 2521
werée in existence or in the planning stage. With the develop= 25X1
ment of the | TRG/PHD, with the suppord of PSG/AID and 25%1
T8SG/APSD, will program the 516 computer to hendle the imegery from
the| | The extra memory will enable them to teke care of . 25%1
the new system plus having the ability to hindle sny extra requirve« ‘
ments.

|
’ ¢. Sinece the Stereocomparator Bystem is very complicated; it is

| intended €6 contract in the near future for 3 dlegnestic poutine pro-
| gram, This progrem will be loeded into the 516 computer to make

| the verious mechanical, optical, and electrical subsystems perform

\ certain tests to determine trouble points in case of instrument

| failure or maintenance problems. The extra memory will allow this
dlagnostic routine 4o be entered into the computer without affecting
the existing program.

4. There is no additionsl cespacity for futurz expandion of the
comparator's capsbilities. The internal programs requiréed for future
acquisition systems may be consideradbly more complicated than present
programs, thereby requiring additional memory capacity. It will he
considerably more expensive to adf the required copacity at 4 later

| date-~wiring and interface costs will be at their minimim during

‘ initinl fobricetion. Furthermore; & leter change to the memory core
| would require shutting down of the comparator until the interface

| wiring could be completed snd the system debugged. This operational
| down time 45 highly widesirable.
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e. In summery, the originally planned computer memgry capacity
hos been eutstrippe& by chenging requirements and additional demands.
It 4ie to NPIC's oversll advantage to obtain additional memory céapa=
¢ity now, for present as well ss for future operations of the High
Precision Stereocomparator.

3. RED has reviewed the best methods of ine@rporating this a&di~
tional memory capacity; there are two besic approsches, core storage’
and drum storage. Cenerally speeking, core storage ig& more expensive
but much more flexible than drum storage. Drum and core storage compo=~
nents for the Honeywell 516 computer come in 8,000-word increments with
& 32,000-word core maximm iimitation. hes submitted a proposal with 25%1
four options. Two options are for drum storage, one for 8;000 words and
one for 16,000 words. Two optious are for core gtoreges, alsa for 8,000~
and for 16 000-word additions. Mechanical drum storage is ccnsidere& to
be subject to wear and breekdown; in which event the éntire drum fiemory
would be uselees. Drum storsge also requires more sophisticzted pro-
gramming because it is less versetile. Conversely, core storage is
s0l1id state, easier to program, reguires little or no maintensnce, and
the loss of & few solid state core positions cean be readily overcome by
rerouting or bypessing. From o performance and operationsl point of
view, core storage is much preferred over mechenicsal drum storage.

Present operastionel requirements call for a minimum of 22,000~
wordé computer &torage cepacity. If en 8,000-word core were edded to
the present 16,000-word capacity of the queywell 516, only 2,000 addi~
tional words @f memory would be available for zdding any unantxcipated
perameters of the no mergin for error. However, the addition of 25%1
a 16,000-core memory will provide sufficient space for all of tbe[::%::] 25%1
system requirements and; in addition, will allow space for the more
complex parameters of ;uture systems. The proposed modification is
state-of-the-art, involving etandard procedures with 2 minimum of
specinl wiring involved. There ie little or no significsnt technical
risk involved.

k., As the prime contractor on the Righ Precisgion Stereocomparator;

would be the logical one to ncquire and instell the additional 25X1
memory core and to arrenge for the necessary goftware changes. | |18 25%1

the only contractor that can perform the above operations in time to
meet the schedunled delivery date for the completed comparator.

3 25%1
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| £rom FY-1970 R&D Funds for Contract with the| | 25%1
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25%1
6. It is requested that epproval be gran v g change-in«scope .
to Contracy in en emount not to exceed and to be ¢harged 25%1
sgoinst FY-1970 R&D Funds.
25%1
Director
Rationel Photogrephic Interpretetion Center
Attochments: (2)
1. NRT Proposal
2. Torm 2420
25%1
APPROVED: o 3 __APR 1970
Asgistant Deputy Director for Intelligeénce Date
Distribution: ,‘ ,
Copy 1 - NPIC/TSSG/SC&PS (After approval)
2 ~ ADDI
¥kl - WPIC/ODir
5 - NPIC/PS8G
6 « NPIC/ISSG/RED o
NPIC/TSSG/RED/SDB (5 March 1970) z
25%1
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